: Activity of MTSSL-labeled MBP-EGFR-ICD998(4CSA/S744C). For SDSL of the EGFR kinase domain, four MTSSL-accessible cysteine residues were changed to alanine (C757 and C915) or serine (C751 and C773), respectively. S744 was changed to cysteine and labeled by MTSSL. The position of the label was chosen on the basis of the crystal structures of the active and inactive EGFR kinase dimers such that the two states should result in measurable distance differences of the spin labels. The protein lost its activity almost completely. Loss of activity and/or insolubility was found for all of the many different constructs we tested. 
Synthesis and characterization of compounds
Chemicals were bought from Acros, Aldrich, Fluorochem, Alfa Aesar, Iris Biotech or Fisher Scientific. Anhydrous THF was purchased from Acros. Amine bases (triethylamine (Et3N), diisopropylethylamine (DIPEA) were distilled over CaH2 under argon and stored over potassium hydroxide pellets. 18-Crown-6 was recrystallized from acetonitrile before use. 3-Bromoaniline and 3-Chloropropionic acid chloride were distilled before use. Compound 3 can be purchased from Fluorochem or synthesized in two steps according to known procedures. 4 NMR spectra (1H NMR and 13C NMR) were recorded in deuterated dimethyl sulfoxide (D6-DMSO) on a Bruker DPX 400, DRX 300, DMX 500 MHz Spectrometers from BRUKER, Karlsruhe. The chemical shifts were plotted as δ-values in ppm (multiplicity, coupling constant J in Hz, number of protons) for 1H NMR spectra and chemical shift δ in ppm for 13C NMR spectra. Multiplicities are abbreviated as follows: s = singlet, d = doublet, t = triplet, q = quartet, br = broad, m = multiplet, or combinations thereof. Residual solvent peaks of DMSO (δH = 2.50 ppm, δC = 39.5 ppm) were used as an internal reference. NMR spectra were assigned using information ascertained from COSY, HSQC, and HMBC.
EI-Mass spectra were measured on a MAT-95XL from Finnigan, Bremen. ESI-Mass spectra were measured with a micrOTOF-Q flight time spectrometer from Bruker Daltonik. Samples were analysed by HPLC MS on an Agilent 1100 HPLC system with an Agilent Zorbax RP SB-C18 (2.1 x 50 mm, 5 µm) coupled to a Bruker HTC Esquire mass spectrometer.
Reactions were monitored by thin-layer chromatography (TLC) with aluminium sheets coated with silica gel 60 F254 (Merck) and visualized by exposure to ultraviolet light (λ = 254 nm and λ = 365 nm) or by staining with ninhydrin solution (4.0 g ninhydrin, 300 mL n-BuOH, 10 mL acetic acid), vanillin solution (vanillin 27 g, H2SO4 20 mL, EtOH, 380 mL, H2O 50 mL), basic potassium permanganate solution (KMnO4 3 g, K2CO3 20 g, NaOH (5% w/v H2O 5 mL H2O 300 mL) followed by heating with a heat gun (150 -600 °C). Flash column chromatography was performed using silica gel (60 Å, 40-63 µm, Merck) and a forced flow of eluent.
Melting Points were measured with a BÜCHI Melting Point SMP-20 in a silicon oil bath instrument in open glass capillaries and are uncorrected.
All yields are isolated, unless otherwise specified.
Scheme S1. i) Formamidine Acetate, 2-Methoxyethanol, 130°C; ii) fumHNO3, concH2SO4, 110°C; iii) a) POCl3, DIPEA, PhMe, 110°C, b) 3-Bromoaniline, CH2Cl2, iPrOH, RT; iv) Boc-ethanolamine, 18-Crown-6, KOH, PhH, 116°C, v) Fe, NH4Cl, THF, EtOH, H2O, 80°C; vi) a) 3-Chloropropionic acid chloride, K2CO3, acetone, RT, b) Et3N, CH3CN, 80°C; vii) a) TFA, CH2Cl2; b) 8, DIPEA, THF.
Compound 4
Phosphorus Oxychloride (22.3 mL, 239 mmol) was added dropwise over 2 mins to a stirred suspension of Fluoroquinazolinone 3 (10.0 g, 47.8 mmol) in toluene (200 mL) at rt. DIPEA (18.3 mL, 105 mmol) was added dropwise over 2 mins with evolution of HCl gas. The reaction mixture was heated at 80 °C for 2.5 hours. TLC (SiO2, 100% EtOAc) showed consumption of starting materials after this time. The reaction mixture was cooled and added dropwise to a precooled solution of potassium hydrogen phosphate (1L, 2M) with stirring. The aqueous layer was extracted with ethyl acetate (3 x 100mL) and the combined organic were washed with sat NaHCO3 (2 x 30 mL), sat NaCl (1 x 50 mL), dried (Na2SO4) and concentrated under reduced pressure.
The crude chloride (9.79 g, 43.0 mmol) was dissolved in CH2Cl2 (140 mL) and 3-Bromoaniline (4.92 mL, 45.2 mmol) in isopropanol (160 mL) was added dropwise at over 10 mins at RT with stirring. The reaction mixture was stirred at RT for 30-45 mins. Subsequently, triethylamine (10.7 mL, 76.4 mmol) was added in one portion at RT and stirred for a further 30 mins. The reaction mixture was concentrated under reduced pressure and the remaining solid was dissolved in ethyl acetate (250 mL) and washed with hydrochloric acid (2 x 50 mL), water (50 mL), sat NaHCO3 (2 x 50 mL), sat NaCl (1 x 50 mL) and dried (MgSO4) to give 4 as a yellow solid (13. A 50 mL round-bottomed flask was fitted with a Dean-Stark Trap was charged with a suspension of freshly pulverized potassium hydroxide (340 mg, 6.06 mmol), Boc ethanolamine (2.66 g, 16.5 mmol), 18-crown-6-ether (161 mg, 0.606 mmol) and benzene (20 mL). After 15 mins of stirring at RT, Nitroquinazoline 4 (1.00 g, 2.77 mmol) was added in one portion. The reaction mixture was heated to achieve an efficient reflux in the Dean-Stark Trap. (important!). After 90 minutes TLC (SiO2, 50 % EtOAc in cyclohexane) showed the consumption of 4. The reaction mixture was cooled and diluted with ethyl acetate (150 mL) and washed with sat NaHCO3 (3 x 20 mL), sat NaCl (3 x 20 mL), dried (MgSO4) and concentrated under reduced pressure to give a yellow oil. The residue was triturated with 2-propanol and filtered. The obtained yellow solid was washed with several portions of 2-propanol to give 5 as a yellow solid. Nitroquinazoline 5 (2.0 g, 3.97 mmol) was added to a mixture of THF (50 mL), ethanol (50 mL) and water (50mL) with stirring. The mixture was heated to 70°C. Subsequently, ammonium chloride (1.06 g, 19.8 mmol) and iron powder (1.11 g, 19.8 mmol) were added, both in one portion, with stirring. The reaction mixture was stirred at 80°C for 4 hours. The reaction mixture was cooled and filtered through Celite ® with thorough washings with THF, ethanol and water. The volatiles were concentrated under reduced pressure and the remaining aqueous was treated with sat NaHCO3 (pH 8).
The aqueous component was extracted with ethyl acetate (3 x 100 mL). The combined organics were washed with sat NaHCO3 (2 x 50 mL), sat NaCl (1 x 50 mL), dried (MgSO4) and concentrated under reduced pressure. The residue was dry loaded onto silica gel and purified using column chromatography (SiO2) using a gradient elution CH2Cl2 → 3% MeOH: CH2Cl2 to give a beige solid. Further purification can be achieved by addition of a minimum amount of CH2Cl2 followed by filtration to give 6 a colorless solid. Compound 7 3-Chloropropionic acid chloride (75 µL, 0.791 mmol in 50 mL acetone) was added dropwise over 30 mins to a stirred solution of aniline 6 (150 mg, 0.312 mmol), potassium carbonate (262 mg, 1.90 mmol) in acetone (25 mL) at rt. 10 mins after the addition of the reagent TLC (SiO2, 3.5% MeOH: CH2Cl2) showed the consumption of 6 starting material. The reaction mixture was concentrated under reduced pressure and the residue was dissolved in ethyl acetate (100 mL) and washed with sat NaHCO3 (2 x 20 mL), dried (Na2SO4) and concentrated under reduced pressure. The remaining residue was purified using column chromatography (SiO2) eluting with gradient elution 1% MeOH in CH2Cl2 → 2% MeOH in CH2Cl2 to give a colorless solid. The obtained solid (125 mg, 0.221 mmol) was suspended in acetonitrile and treated with Et3N (154 µL, 1.11 mmol) and heated at 80°C for 16 h. The reaction mixture was concentrated under reduced pressure and dissolved in ethyl acetate (100 mL) and washed with water (2 x 20 mL), sat NaCl (1x 10 mL), dried (Na2SO4) and concentrated under reduced pressure. The residue was purified using column chromatography (SiO2) using gradient elution CH2Cl2 → 2% MeOH: CH2Cl2 to give a colorless solid, which was triturated with a minimum of acetonitrile and filtered to give 7 (110 mg, 66 % over 2 steps).
